such as smoking habit, have a role in varying this prevalence [2] . To control such widespread infection, a recent quadruple treatment regimen combining proton pump inhibitor, clarithromycin, amoxicillin and nitroimidazole has been effectively used [5] . H. pylori is present on the gastric mucosa of less than 20% of persons under age 30 but increases in prevalence to 40-60% of persons age 60, including persons who are asymptomatic [5] .
Introduction
Helicobacter pylori (H. pylori) is the main causative agent of gastrointestinal diseases including chronic gastritis, peptic ulcer associated disorders, gastric and duodenal carcinomas leading to morbidity and mortality in humans [1, 2] . Approximately two third of world population is infected with H. pylori, any age can get infection and women are affected just as often as men. H. pylori is more prevalent among the elderly and more frequent in males than females [3] .
In February 1994, the National Institute of Health Consensus development conference concluded that H. pylori infection is major cause of peptic ulcer, and all patients with confirmed peptic ulcer associated with H. pylori infection should receive treatment with antimicrobial agent [4] .
High prevalence of the pathogen was reported in developing countries as compared to low estimates in developed world. Several risk factors including; gender, age and existing lifestyle As Helicobacter pylori causes a cocktail of several illnesses ranging from chronic gastritis, oesophagitis and ulcers to stomach and duodenal cancer. Proper and rapid laboratory assays are needed to diagnose infections in order to treat and manage the patient. Several techniques including culturing and molecular methods are present to identify the organism. The pathogen is difficult to grow and culturing procedure is laborious. Hence, serodiagnostic methods have been attempted to detect infection. This study aimed to detect frequency of Helicobacter pylori antibodies and its risk factors among patients with gastrointestinal symptoms attending Khartoum Teaching hospital.
Materials and Methods
This was descriptive-cross sectional study which had been conducted in Khartoum Teaching Hospital, during the period from April to October 2012. Ninety patients who had gastrointestinal symptoms (gasteritis, heartburn, peptic ulcer, nausea, vomiting, pain in upper abdomen and dark colored stool) and suspected to had H. pylori infection; were included, while patients who have no symptoms of H. pylori infection were excluded.
Data was collected by using direct interviewing questionnaire; the study was based on non probability-simple random technique.
Data was collected by using direct interviewing questionnaire; ethical clearance was obtained from Research Ethical Committee of the Faculty of Graduate Studies, Sudan University, and Ministry of Health-Khartoum State. Written consent was also obtained from the patients under supervision of physician.
Specimens (90 blood specimens) were collected under strict sterile condition, 5 ml of whole venous blood was collected after disinfected of skin by 70% alcohol, and then the blood was poured in plain container and centrifuged at 2000 rpm for 5 minutes to obtain the serum. Serum was stored at -20°C until used.
Specimens were processed by means of ELISA (third generation, DRG instruments GmbH, Germany) for detection of H. pylori antibodies (IgM/ IgG).
Enzyme linked immuno sorbent assay for the detection of IgM antibodies to H. pylori in human serum
Helicobacter pylori IgM test Kit (DRG instruments GmbH -Germany) is intended for use in evaluating the serologic status to H. pylori infection in patients with gastrointestinal symptoms.
ELISA assay procedure performed according to Warren and Marshall, 1983 [14] : All reagents were allowed to reach room temperature (18-25°C) before used. One volume of wash buffer was diluted (20×) with 19 volumes of distilled water. Microtitre plate was used, the desired number of coated wells were secured in the holder, A1 well for blank, negative control duplicate in wells (B1, C1), positive control duplicate in wells (D1, E1), calibrator in wells (F1, G1) samples or testes in other wells.
One over forty dilutions with test samples, negative control, positive control and calibrator were prepared by added 5µl of the sample to 200 µl of sample diluents and mixed well.
One hundred micro liters of diluted sera, calibrator and controls was dispensed into the appropriate wells. 100µl of sample diluents was dispensed in 1A well position, for the reagent blank. The holder was taped to remove air bubbles from the liquid and mixed well for 10 second.
The plate was incubated at room temperature for 30 minutes. At the end of the incubation period, the liquid from all wells was removed.
The microtiter wells were rinsed and flicked 4 times with diluted wash buffer (1×) and then one time with distilled water, and then 100 micro liters of enzyme conjugate (Contain goat anti-human IgM conjugated to horseradish peroxidase with preservatives) was dispensed to each well and mixed gently for 10 seconds.
The plate was incubated at room temperature for 30 minutes. Then enzyme conjugate was removed from all wells, as in first washing.
One hundred micro liters of TMB (Contain 3,3ˈ,5,5ˈ tetramethylbenzidine (TMB) stabilized in buffer solution) reagent was added to each well and mixed gently for 10 seconds and the plate was incubated at room temperature for 20 minutes. Then 100 micro liters of stop solution was added to each well including the 2 blanks. The plate was mixed gently for 30 seconds. It is important to make sure that all the blue color changes to yellow color completely. The optical density was read at 450 nm within 15 minutes with a microtiter plate reader.
Calculation of results:
Calculation of (cut-off) of the mean of duplicate calibrator values (x c ) and of the mean of duplicate positive control, negative control and patient samples were carried out. Calculation of the H. pylori IgM EIA index of each determination by dividing the mean values of each sample by calibrator mean value x c .
Interpretation of results:
H. pylori IgM EIA index less than 0.90 was considered seronegative for IgM antibody to H. pylori.
H. pylori IgM EIA index between 0.91-0.99 was considered equivocal.
H. pylori IgM EIA index of 1.00 or greater was considered seropositive.
Helicobacter pylori IgG ELISA (DRG instrument GmbH, Germany)
ELISA assay procedure performed according to Stolte, 1993 [15] : All reagents and required number of strips were allowed to reach room temperature before used. Wash solution was prepared: One volume of wash buffer was diluted (20×) with 19 volumes of distilled water. This diluted wash solution has a PH value of 7.2 ± 0.2. Prior to assaying each patient specimen was diluted 1 over 100 with sample diluent. Standards and controls are ready for use and must not be diluted. The required number of microtiter strips or wells was selected and inserted them into the holder. 1 well (A1) for blank, 3 wells (from B1 to D1) for standard 1, 2, 3. 2 wells (E1, F1) for negative control duplicate, 2wells (G1, H1) for positive control duplicate and samples duplicate in other wells.
One hundred micro liters of negative control, standard1, standard2, standard3, positive control and diluted samples were dispensed into appropriate wells. Well A1was left for substrate blank. The wells were covered with foil supplied in kit. The plate was incubated 60 minutes at 37 o c. After that the content of the wells were shock briskly and the wells was rinsed 5 times with diluted wash solution (300µl per well), the wells were stroke sharply on absorbent paper to remove residual droplets.
One hundred micro liters of enzyme conjugate (horseradish peroxidase conjugated anti-human IgG antibodies) was dispensed into each well, except A1. Wells was covered with foil, and the plate was incubated 30 minutes at room temperature (20°C to 25°C) away from direct sun light. Enzyme conjugate was removed from all wells, as mentioned before.
One hundred micro liters of substrate solution was added into all wells and the wells were covered with foil then incubated in the dark 15 minutes at room temperature (20°C to 25°C). One hundred micro liters of stop solution was added to each well to stop the enzymatic reaction, any blue color developed during the incubation was hanged to yellow color. High positive patient samples can cause dark precipitates of the chromogen. The optical density at 450/ 620 nm was read with a microtiter plate reader within 30 minutes after adding the stop solution.
Calculation of qualitative results:
Absorbance value of standard1 (Cutt-off) = CO =15.
Interpretation of qualitative results:
Sample (mean) absorbance values more than 20% above CO (mean optical density (OD) of Sample > 1.2 × CO) considered as positive result.
Sample (mean) absorbance values from CO to 20% above CO considered as grey zone. Should be repeated the test 2-4 weeks later-with new patient samples (CO ≤ mean OD patient sample ≤ 1.2 × CO).
Results in the second test again in the grey zone → Negative
Sample with (mean) absorbance values below CO (Mean OD patient < CO) considered as negative result.
Data was analyzed by using statistical package for social science (SPSS) version (11.5), (Chi-square test).
Results
A total of 90 patients with gastrointestinal symptoms were enrolled in this study, in order to detect frequency of H. pylori using two immunoglobulins IgM and IgG, 35 (38.9%) of study population were males and 55 (61.1%) females, their age ranges from 15-60 years with mean (33.2).
Clinical information were also gathered, most of patients (64%) suffering from heartburn, (63%) abdominal pain. Among total patients 21 (23.3%) had genetic susceptibility (according to gathered information), 6 (28.6%) were positive for IgM, 11 (52.3%) positive for IgG and the remain 4 (19.1%) were negative for both Abs, also high positive results were observed among age group 15-30 as shown in Table 2 .
According to Chi-square analysis, there was insignificant correlation between gender, age, genetic susceptibility and presence of H. pylori antibodies (P >0.05) as shown in Table 3 .
Discussion
H. pylori infection is a cofactor in the development of three important upper gastrointestinal diseases, duodenal or gastric ulcers, gastric cancer and gastric mucosa-associated lymphoid tissue (MALT) lymphoma [16] . In Sudan the prevalence of peptic ulcer disease is about 18-30% so it is very common disease [17] . Therefore the right diagnosis of Helicobacter pylori infections is one of the important issues that require special and specific tests, equipments and skilled personnel [18] . In epidemiological studies, serum tests could offer high sensitivity and specificity.
Assaying of serum for anti-H. pylori IgG or IgM antibodies could be used to determine prevalence of acute and chronic infections [19, 20] .
This study was designed to detect the frequency of H. pylori among patients with gastrointestinal symptoms through IgM, IgG antibodies detection.
In the present study, 90 patients were enrolled, the result showed that 57 (63.3%) positive for IgG antibody, 19 (21.1%) were positive for IgM antibody and 15 (16.7%) for both. These results are slightly similar to which reported in Kenya by Jontathan and his colleagues (2003), who found 20% and 70.2% seropositive for IgM, IgG respectively [21] , also it is similar to result reported in Saudi Arabia by Mubashir and Hani they found that 62.7% and 22% were seropositive for IgM, IgG respectively [22] .
However our results were different from that of Garza and his co-workers (2006) in Spain, who found that IgM was (33.3%) and IgG (24%) [23] . This difference may be due to difference in nutritional behavior, socioeconomic status, water supply, educational level and environmental condition or others.
The present study results showed insignificant correlation between age and H. pylori antibodies, this was similar to study done in Iran by Alavi and others in 2010 [24] , but it differ from Kabir, (2007) in Sweden who reported that the percentage of infected people increase with age [25] . Also Forman and Burley in 2006, stated that the prevalence of H. pylori infections increase, with age [26] .
In this study the higher percentage of infection observed among age group 15-30 years, this high percent may be due to the vast majority of individuals acquire this infection during childhood [27] , also the infection associated with low socioeconomic status, poor hygiene and overcrowding [28] .
On the other hand our study observed that the females were more affected than males, but statistically there was insignificant correlation between H. pylori antibodies and gender (P >0.05), Our result was similar to that of Mirghani and his co-workers in Sudanese patients, they found there is insignificant difference between males & females for H. pylori antibodies [29] , and was in agreement with that obtained in Egypt by Manal et al., (2007) [30] , other studies by Huang et al., (2004) in Malaysia [31] , Kikuchi and others (2005) in Iran [32] , and Mukherjee et al., (2005) in Netherlands [33] . In contrast, Leandro et al., (2005) found that the prevalence was significantly higher in boys [34] , also Versalovic and Fox, (2003) reported that H. pylori is more prevalent among the elderly and more frequent in males than females [35] .
The present study showed insignificant correlation between genetic susceptibility and H. pylori IgM, IgG (P >0.05), which was dissimilar to study done in United States of America (Texas) by Malaty et al., (2001) who found it was significant [36] .
Conclusion
This study concluded that the frequency of H. pylori IgG, IgM were 57 (63.3%) and 19 (21%) respectively, and 15 (16.7%) for both. Female were more affected than males, high antibodies frequency observed among 15-30 years old. Statistical analysis showed insignificant correlation between gender, age, genetic susceptibility and presence of H. pylori antibodies. 
